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A post-grouted rock bolt (10) is to be installed using a post-grouting method and is 
provided with a thin-Walled tube (13) longitudinally of an elongate member (11). The 
ihin-walled tube (13) acts as a de-aeration tube or as a means for pumping grout into the 
hole in which the bolt is situated. 



Post-Grouted Rock Bolt 

Field of the Invention 
The following invention relates to a post-grouted rock bolt. More particularly, 
though not exclusively, the invention relates to a rock bolt to be installed using a post- 
grouting method and being provided with a thin-walled mbe longitudinally thereof to act 
as a de-aeration tube or for pumping grout into the hole in which the bolt is situated. 

Prior Art 

Rock bolts used for supporting rock around tunnels in underground mines come in 
many shapes and sizes. Their installation methods vary accordingly. 

One of the most popular rock bolt Installation methods comprises drilling a hole in 
the rock and gluing the rock bolt into the rock. Where small diameter holes (typically 26- 
30 mm) can be drilled, standard rock bolts are glued into the rock using chemical resin. 
Chemical resin, however, cannot be used in larger diameter holes (typically 30-45 mm) 
due to resin mixing problems. Therefore cement grout is used in larger holes. 

There are two main methods of rock bolt installation using cement grout. The rock 
bolts are either pre-grouted or post-grouted. 

Pre-grouted bolts are installed by first pumping grout into the hole and then 
inserting the bolt. A nut and a plate washer is installed some time later after the grout has 
become relatively hard. 

The main disadvantage of the above system is Jhat the support is not active until the 
grout gains reasonable strength. TTys may take three to seven days. 

A relatively recent system involves a post-grouted bolt which comprises a hollow 
bolt fitted with a mechanical expansion shell on one end, and a nut with plate washer on 
the other. 

Installation of a hollow rock bolt is in two stages. Firstly, the hollow bolt with an 
expansion shell is installed and tensioned in the same manner as any other point anchored 
mechanical bolt. By proceeding in this manner, the ground in supported immediately and 
the second stage can be instituted at a later time. The second stage involves pumping the 
grout through the bore in the bolt to fill the annular space between the bolt and the rock 
of the wall, fully grouting the bolt. The air from the hole escapes between the plate 
washer and the rock. Alternatively, the grout may be pmnped directly into the hole. The 
bore in the bolt is then used as a de-aeration conduit. 

An advantage of the hollow bolt system resides in the provision of immediate 
support for the roof once the first stage of installation is completed and the relative ease 
of pumping the grout into the hole. 

Manufacturing costs however of hollow bolls are significantly higher when 
compared to the fUindard rock bolts and are particularly high when higher tensile 
strengths comparable with standard bolts arc required. 
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Object of the Invention 

It is Che object of the present invention to overcome or substantially ameliorate the 
above disadvantages. 

Disclosure of the Invention 

5 There is disclosed herein a rock bolt comprising: 
an elongate member, 

a tube extending longimdinally of the elongate member, the tube being either affixed 
externally of the elongate member or residing in a lengthwise recess in the elongate 
member. 

10 Preferably, the elongate member is provided at one ciid thereof with means for 
anachmem thereto of a mechanical anchor. Preferably, the mechanical anchor is a static 
mechanical anchor. Ahematively. a standard mechanical anchor may be used. 

Preferably, the elongate member is provided at its other end with means for 
attachment thereto of a plate washer and nut. 

15 Preferably, the elongate member is formed from channeled bar and in an 

embodiment where a lengthwise recess is provided, said recess being formed by a rolling 

or cutting process. Alternatively, where the mbe is provided externally of the elongate 

member, the mbe might be affixed thereto by way of straps, clips or glue. 

There is further disclosed herein a mechanical anchor for a rock bolt, said anchor 
20 comprising: 

a wedge element having at least one essentially planar wedge surface for 
engagement with a corresponding wedge surface on the rock bolt, and 

an essentially cylindrical opposing surface for contact with an internal surface of a 
hole into which the anchor and bolt are to be inserted. 
25 Preferably, the anchor comprises a plurality of said wedge surfaces, one alongside 

another in an integrally formed component. 

Alternatively, said wedge element comprises a plurality of individual aligned wedge 
elements interconnected by means of a lengthwise strap. 

Preferably, the cylindrical surface comprises one or more serrations or the like to 
30 increase friction between the anchor and Uie rock. 

There is further disclosed herein in combination with the mechanical anchor as 
disclosed above, a rock bolt having a corresponding number of mating planar wedge 
surfaces for interengagement with said wedge element. 

Brief Description of the Dravtrings 
35 Preferred forms of the present invention will now be described by way of example 

with reference to the accompanyuig drawings wherein: 

Fig. 1(a) is a schematic perspective view of an elongate member having a tube 
located within a recess formed in the elongate member. 

Fig. 1(b) is a schematic cross-sectional end elevaiional view of ihc member of Fil' 

<«o 1(a), 
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Fig. 2 is a schematic cross-sectional elevational view of a rock bolt incoiponiting 
the elongate member of Figs. 1(a) and 1(b) and a standanl mechanical anchor within a 
hole. 

Fig. 3 is a schematic cross-sectional elevational view of an alternative embodiment 
6 having a tube affixed externally of an elongate member located within a hole in a mine 
roof and supported by a static mechanical anchor, and 

Figs. 4(a), 4(b), 4(c) and 4(d) are schematic perspective views of alternative static 
mechanical anchors and elongate membere. 

Description of the Preferred Embodiments 
o Referring firstly to Fig. 1(a), a portion of a rock bolt 10 is depicted. Rock bolt 10 
comprises p channeled bar 11 having formed longimdinally in a surface thereof a 
lengthwise channel 12. Channel 12 is typically formed by hot or cold rolling or cutUng 
Located within channel 12 is a tube 13 formed of metal or plastics material for example 
A fine, standard or coarse type of thread may be provided on the bar. During the 
5 forming of the thread, typically by a rolling process, the steel from which the bar 11 is 
made is compressed about the mbe 13 in order to aid retention of mbe 13 within channel 
12. The thread may extend just a short distance from each end or throughout the entire 
length of the bar. 

Rock bolt 10 depicted in Figs. 1(a) and 1(b) might be provided with means for 
attaching a standard mechanical anchor 14 (Fig. 2) or other forriTof mechanical anchor at 
one end thereof and thread at the other end thereof to receive a plate washer 21 and nut 

Referring to Fig. 3. an alternative embodiment is depicted. In this instance, bar 11, 
rather than being provided with a longimdinal recess 12 in which mbe 13 is located is 
provided externally thereof with a mbe 13 strapped thereto by way of straps 15. Straps 
15 may be formed of plastics material such as nylon or metal strip or the like. 

It should be appreciated that the embodiment in Figs. 1(a). 1(b) and 2 allows for 
rotation of chamiel bar 11 within a hole in a mine roof for example without damage to 
tube 13. The embodimem depicted in Fig. 3 however, is directed to an application 
comprising a static mechanical anchor where rotation of bar 1 1 is not required. 

The bolt depicted in Figs. 1(a) and 1(b) can be installed in the same way as the prior 
an hollow bolts. The tube 13 can be used either for pumping the grout into the hole or as 
a de-aeration mbe when the grout is pumped from the bottom directly into the hole. 

Referring to Figs. 4(a) and 4(b). a first preferred static mechanical anchor 23 is 
depicted being formed at the upper end of bar II. Bar 11 comprises a succession of 
planar wedge surfaces 16 cooperating wiUi like-formed wedge surfaces 17 in static anchor 
Static anchor 23 is provided with a number of external annular serrations 18 which 
in use would be forced outwardly against the hole in which the rock bolt is located 
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Fig. 4(c) shows a modification on the above theme wherein the mechanical anchor 
23 comprises a nimiber of segments 20 each attached by a lengthwise strap 19. 
Otherwise, the function of the anchor is similar to that depicted in Figs. 4(a) and 4(b). 

As shown in Fig. 4(d), the elongate member 11 may be provided with wedge 
surfaces 16 in opposing sides thereof. In this embodiment, a pair of opposing wedge 
members as depicted in Fig. 4(b) or 4(c) may cooperate with the opposing wedges 16. 

The static mechanical anchor 23 may be engaged in the drilled hole without spinning 
of the bar. 

In use. the post-grouted rock bolt of the type depicted in Figs. 1(a). 1(b) and 2 may 
be fitted with a standard mechanical anchor on one end and a plate washer with a nut on 
the other end. The elongate member can be installed in the same manner as known 
hollow rock bolts. 

In use of die rock bolt depicted in Figs. 3 and 4. the static anchor with the bar is 
first inserted into the hole to the required depth. The bar 1 1 is then lowered so as to 
effect an outward movement of the static anchor 23 and interengagement of serrations 18 
with the drilled hole. As the static anchor 23 is provided with planar surfaces 16 and 17, 
rotation is not necessary, which rotation might otherwise cause damage of the mbe 13. 

It should be appreciated that modifications and alternations obvious to those skilled 
in the art are not to be considered as beyond the scope of the present invention. For 
example, any suitable form of mechanical anchor may be provided at the distal end of 
rock bolt 10 whereas any form of fastening means may be provided at the proximal end of 
rock bolt 10. 

The bar 10 with the internally fitted tube 13 as depicted in Figs. 1(a) and 1(b) may 
be used as a drill rod for rock drilling. In this instance, the mbe 13 may serve as a means 
of providing water for the purpose of flushing the hole during drilling. 

The static mechanical anchor as depicted in Figs. 3 and 4 may also be used with 
standard rock bolts which are pre-grouted, or not grouted at all. 

Furthermore, rather than fabricating the elongate member 11 from the steel, a non- 
metallic material such as glass fibre or glass fibre reinforced plastics material may be 
adopted. Also carbon fibre reinforced rods may be adopted in the present inveniion. 
Also, the mechanical anchor components 23 may be fabricated from non-meiallic 
materials such as glass fibre or glass fibre reinforced plastics or the like. Such a non- 
metallic embodiment may be suitable for a coal rib support. 
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The claims defining the invention arc as follows: 

1. A rock bolt comprising: 
an elongate member. 

a nibe extending longihidinally of the elongate member, the tube being either affixed 
i externally of the elongate member or residing in a lengthwise recess in the elongate 
member. 

2. The rock bolt of claim 1 wherein the elongate member is provided at one end 
thereof with means for attachment thereto of a mechanical anchor. 

3. The rock bolt of claim 2 wherein the mechanical anchor is a static mechanical 
) anchor. 

4. The rock bolt of claim 2 or claim 3 wherein the elongate member is provided 
at its other end with means for attachment thereto of a plate washer and nut. 

5. The rock bolt of any one of the preceding claims wherein the elongate member 
is formed from channeled bar. 

6. The rock boh of claim 5 wherein a lengthwise recess is provided, said recess 
having been formed inthe channeled bar by a rolling or cutting process. 

7. The rock bolt of any one of claims 1 to 4 wherein a mbe is provided 
externally of the elongate member and the tube is affixed thereto by way of straps, clips 
or glue. 

8. A mechanical anchor for a rock bolt, said anchor comprising: 

a wedge element having at least one essentially planar wedge surface for 
engagement with a corresponding wedge surface on the rock bolt, and 

an essentially cylindrical opposing surface for contact whh an internal surface of a 
hole into which the anchor and bolt are to be inserted. 

9. The mechanical anchor of claim 8 further comprising a plurality of said wedge 
surfaces, one alongside another in an integrally formed component. 

10. The mechanical anchor of claim 8 wherein said wedge element comprises a 
plurality of individual aligned wedge elements interconnected by means of a lengthwise 
strap. 

11. The mechanical anchor of any one of claims 8 to 10 wherein the cylindrical 
surface comprises one or more serrations or the like to increa.se friction between the 
anchor and the rock. 

12. In combination with the mechanical anchor of any one of claims 8 to 11, a 
rock bolt having a corresponding number of mating planar wedge .surfaces for 
intcrengagement with said wedge element. 

13. A rock boll substantially as hereinbefore described with reference lo the 
accompanying drawings. 

14. A mechanical anchor subsianiially as hereinbefore described with reference to 
the accompanying drawings. 
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15. A combination of a mechanical anchor and a rock bolt, the combination belM 
substantially as hereinbefore described with reference to the accompanying drawings. 

Dated 22 May, 1 995 
The ANI Corporation Limited 
Patent Attorneys for the Applicant/Nominated Person 
SPRUSON & FERGUSON 



Post-Grouted Rock Bolt 
Abstract 

A post-grouted rock bolt (10) is to be installed using a post-grouting method and is 
provided with a thin-walled tube (13) longitudinally of an elongate member (11). The 
5 thin- walled tube (13) acts as a de-aeration tube or as a means for pumping grout into the 
hole in which the bolt is situated. 



